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DETAILED ACTION 



Claim Objections 



1 . Claims 12, 23, 25 and 36 are objected to because of the following informalities: 
Regarding claim 12, the phrase "first and second tunable optical elements" lacks 

proper antecedent basis. 

Regarding claim 23, the phrases "the second grating" lacks proper antecedent 

basis. 

Regarding claim 25, the phrase "the first and second tunable optical elements" 
lacks proper antecedent basis. 

Regarding claim 36, it appears that claim 36 should have referenced claim 32. 
For the purposes of this examination, claim 36 will be treated as being dependent on 
claim 32. 

Appropriate correction is required. 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



3. Claims 1-6, 8-9, 11, 22, 28-30, 32-34 and 36 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Li U.S. Patent 5,841,918. 

In regard to claims 1, 22 and 32, Li discloses (see Figure 1) a tunable optical 
filter or a method for selectively filtering an optical wavelength band from an input light 



Claim Rejections - 35 USC § 102 



States. 
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comprising: providing a first optical element including a first reflective element (14) for 
receiving light and reflecting a first wavelength band of the light centered at a first 
reflection wavelength, the first reflective element characterized by a first filter function as 
described in column 3, lines 45-54; and providing a second optical element, optically 
connected to the first optical element to receive the reflected first wavelength band of 



the light, including a second reflective element (16) for reflecting a second wavelength 
band of the light centered at a second reflection wavelength, the second reflective 
element characterized by a second filter function being different than the first filter 
function as described in column 3, lines 55-64; and tuning one of the first and second 
reflective elements whereby the first reflection wavelength and the second reflection 
wavelength are aligned or approximately aligned to reflect a portion of the aligned 
wavelength bands to an output port as shown in Figure 1 and as described in column 4, 
lines 1-13. 

Regarding claim 2, Li discloses that one of the first and second optical elements 
is tunable to approximately align the first and second reflection wavelengths as 
described in column 3, lines 58-67 and column 4, lines 1-18. 

Regarding claim 3, Li discloses that both of the first and second optical elements 
is tunable to approximately align the first and second reflection wavelengths as 
described in column 3, lines 58-67 and column 4, lines 1-18. 

Regarding claim 4, Li discloses (see Figure 1) an optical directing device (12) 
optically connected to the first and second optical elements; the optical directing device 
directing the light to the first reflective element, directing the first wavelength band 



• 
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reflected from the first reflective element to the second reflective element, and directing 
the second wavelength band reflected from the second reflective element to the output 
port of the optical directing device as shown in Figure 1 and as described in column 3, 
lines 41-59. 

Regarding claim 5, Li discloses that the optical directing device comprises at 
least one circulator as described in column 3, line 16. 

Regarding claim 6, Li discloses (see Figure 6) that the circulator receives the 
light at a first port of the circulator, directs the light to the first reflective element through 
a second port of the circulator, receives the first wavelength band at the second port, 
directs the first wavelength band to the second reflective element through a third port of 
the circulator, receives the second wavelength band at the third port, and directs the 
second wavelength band to a fourth port of the circulator as described in columns, lines 



Regarding claims 8 and 28, Li discloses that the first reflection wavelength and 
the second reflection wavelength are substantially aligned to reflect a portion of the 
aligned wavelength bands to an output port as described in column 4, lines 1-18. 

Regarding claim 9, Li discloses that one of the first and second filter functions 
comprises one of a Gaussian, rectangular and ramped profile as shown in Figure 2a; 

Regarding claim 1 1 , 30 and 36, Li discloses that the first reflection wavelength is 
offset a predetermined spacing from the second reflection wavelength or wherein tuning 
one of the first and second reflective elements comprises offsetting a first reflection 



40-61. 
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wavelength and a second reflection wavelength by a predetermined spacing as shown 
in Figures 2a-2c and as described in column 4, lines 1-13. 

Regarding claim 29, Li discloses that the first and second reflective elements 
have different filter functions as described in column 4, lines 1-18. 

Regarding claim 33, Li discloses that tuning one of the first and second reflective 
elements includes compressing the one of the first and second optical elements as 
described in column 3 : lines 19-24. 

Regarding claim 34, Li discloses that tuning one of the first and second reflective 
elements comprises substantially aligning a first reflection wavelength and a second 
reflection wavelength as described in column 4, lines 1-18. 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li U.S. 
Patent 5,841,918 in view of Kringlebotn et al. U.S. Patent 6,097,487. 

Regarding claim 7, Li teaches the invention as set forth above but does not teach 
that said optical directing device comprises an optical coupler. Kringlebotn et al. 
teaches the optical directing device comprises an optical coupler (4) as shown in Figure 
5 and as described in column 5, lines 52-67 and column 6, lines 1-10. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 



Claim Rejections - 35 (JSC § 103 
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to utilize couplers as taught by Kringlebotn et al. in the optical filter of Li in order to 
optically direct the signals in the filter device. 

6. Claims 10 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Li U.S. Patent 5,841,918 in view of Kewitsch et al. U.S. Patent 6,236,782. 

Regarding claims 10 and 35, Li teaches the invention as set forth above but does 
not teach that one of the first and second reflective elements is fully apodized and the 
other of the first and second reflective elements is partially apodized. Kewitsch et a.L 
teaches that one of the first and second reflective elements is fully apodized and the 
other of the first and second reflective elements is partially apodized as described in 
column 10, lines 39-67 and column 1 1 , lines 1 -1 0. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to apodize the 
reflective elements of Li as taught by Kewitsch et al. in order to reduce grating sidelobes 
and eliminate adjacent channel crosstalk. 

7. Claims 12-16, 18, 23-27 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Li U.S. Patent 5,841,918 in view of Fernald et al. U.S. Patent 
6,229,827. 

Regarding claims 12-16, 18, and 23-24, Li teaches the invention as set forth 
above and in regard to claim 15 teaches that at least one of the first and second optical 
elements is an optical fiber as described in column 3, lines 47-51. In regard to claim 25, 
Li discloses (see Figure 1) an optical directing device (12) optically connected to the first 
and second tunable optical elements; the optical directing device directing the light to 
the first reflective element, directing the first wavelength band reflected from the first 
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reflective element to the second reflective element, and directing the second 
wavelength band reflected from the second reflective element to the output port of the 
optical directing device as shown in Figure 1 and as described in column 3, lines 41-59. 
Also, in regard to claim 26, Li discloses that the optical directing device comprises at 
least one circulator (1 12) as shown in Figure 6. 

However, Li does not teach that at least one of the first and second tunable 
optica! elements have an outer cladding and an inner core disposed therein, wherein 
the first reflective element comprises a first grating disposed in a longitudinal direction of 
the inner core of the first optical element, and the second reflective element comprises a 
second grating disposed in a longitudinal direction of the inner core of the second 
tunable optical element nor that at least one of the first and second optical elements 
comprises: an optical fiber, having a reflective element written therein; and a tube, 
having the optical fiber and the reflective element encased therein along a longitudinal 
axis of the tube, the tube being fused to at least a portion of the fiber nor that at least 
one of the first and second optical elements has an outer transverse dimension of at 
least 0.3mm. Li does not disclose a compressing device for compressing 
simultaneously and axially the first and second tunable optical elements, wherein each 
of the first and second reflective elements are disposed along an axial direction of each 
respective first and second tunable element nor a straining device for tensioning axially 
the first optical element to tune the first reflective element wherein the first reflective 
element is disposed along an axial direction of the first optical element. 
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Regarding claims 12 and 23, Fernald et al. teaches that at least one of the first 
and second tunable optical elements have an outer cladding and an inner core disposed 
therein, wherein the first reflective element comprises a first grating disposed in a 
longitudinal direction of the inner core of the first optical element, and the second 
reflective element comprises a second grating disposed in a longitudinal direction of the 
inner core of the second tunable optical element as shown in Figure 1 and as described 
in column 3, lines 47-63. Regarding claim 13, Fernald et al. also teaches that (see 
Figure 1) at least one of the first and second optical elements comprises: an optical fiber 
(10), having a reflective element (12) written therein; and a tube (20), having the optical 
fiber and the reflective element encased therein along a longitudinal axis of the tube, the 
tube being fused to at least a portion of the fiber as described in column 4, lines 23-25. 
Regarding claims 14 and 24, Fernald et al. also teaches that at least one of the first and 
second optical elements has an outer transverse dimension of at least 0.3mm as 
described in column 1, lines 60-61 . Regarding claims 16 and 27, Fernald et al. also 
discloses a compressing device for compressing simultaneously and axially the first and 
second tunable optical elements, wherein each of the first and second reflective 
elements are disposed along an axial direction of each respective first and second 
tunable element as described in column 1, lines 57-67 and column 2, lines 1-3 and lines 
42-44. Regarding claim 18, Fernald et al. teaches a straining device for tensioning 
axially the first optical element to tune the first reflective element, wherein the first 
reflective element is disposed along an axial direction of the first optical element as 
disclosed in column 2, lines 1-3. It would have been obvious to one having ordinary skill 
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in the art at the time the invention was made to incorporate the compression tuned 
grating as taught by Fernald et al. in the optical system of Li in order to tune the filter. 

Regarding claim 37, Li teaches (see Figurel) a compression-tuned optical filter 
comprising: a first optical element including a first reflective element (14) for receiving 
light and reflecting a first wavelength band of the light centered at a first reflection 
wavelength as described in column 3, lines 45-54; and a second optical element, 
optically connected to the first optical element to receive the reflected first wavelength 
band of the light, including a second reflective element (16) for reflecting a second 
wavelength band of the light centered at a second reflection wavelength, as described 
in column 3, lines 55-64; whereby the first reflection wavelength and the second 
reflection wavelength are aligned to reflect a portion of the aligned wavelength bands to 
an output port as shown in Figure 1 and as described in column 4, lines 1-13. Li fails to 
teach that at least one of the first and second optical element has outer dimensions 
along perpendicular axial and transverse directions, the outer dimension being at least 
0.3 mm along said transverse direction, at least a portion of the respective first or 
second tunable element having a transverse cross-section which is contiguous and 
comprises a substantially homogeneous material; and the respective first or second 
reflective element being axially strain compressed so as to change respective first or 
second reflection wavelength without buckling the respective first or second tunable 
element in the transverse direction. Fernald et al. teaches that at least one of the first 
and second optical element has outer dimensions along perpendicular axial and 
transverse directions, the outer dimension being at least 0.3 mm along said transverse 
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direction as described in column 1, lines 60-61, at least a portion of the respective first 
or second tunable element having a transverse cross-section which is contiguous and 
comprises a substantially homogeneous material as described in column 1, lines 65-67; 
and the respective first or second reflective element being axially strain compressed so 
as to change respective first or second reflection wavelength without buckling the 
respective first or second tunable element in the transverse direction as described in 
column 2, lines 1-3. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to incorporate the compression tuned grating as taught 
by Fernald et al. in the optical filter of Li in order to tune the filter. 
8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li U.S. 



Patent 5,841,918 in view of Fernald etal. U.S. Patent 6,229,827. 

Regarding claim 17, Li in view of Fernald et al. discloses the claimed invention 
except for a first compressing device for compressing axially the first tunable optical 
element to tune the first reflective element, wherein the first reflective element is written 
in the longitudinal direction in the first tunable optical element; and a second 
compressing device for compressing axially the second tunable optical element to tune 
the second reflective element, wherein the second reflective element is written in the 
longitudinal direction in the second tunable optical element. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to utilize first 
and second compressing elements to tune each reflective element, since it has been 
held that mere duplication of the essential working parts of a device involves only 
routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 




Application/Control Number: 09/648,525 Page 1 1 

Art Unit: 2872 

9. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li U.S. 
Patent 5,841,918 in view of Morey et al. U.S. Patent 5,007,705. 

Regarding claim 19, Li teaches the invention as set forth above but does not 
further teach a heating element for varying the temperature of the first optical element to 
tune the first reflective element to reflect the selected first wavelength band. Morey et 
al. teaches a heating element for varying the temperature of the first optical element to 
tune the first reflective element to reflect the selected first wavelength band as 
described in column 4, lines 1-8. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to incorporate the heating element of 
Morey et al. in the optical filter of Li in order to tune the filter. 

10. Claims 20, 21, and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Li U.S. Patent 5,841,918 in view of Putnam et al. U.S. Patent 
6,310,990. 

Regarding claims 20, 21 and 31 , Li teaches the invention as set forth above but 
does not further teach a first compressing device for axially compressing at least the 
first tunable optical element to tune the first reflective element, responsive to a 
displacement signal, wherein the first reflective element is disposed axially along the 
first tunable element; and a displacement sensor, responsive to the compression of the 
first tunable optical element, for providing the displacement signal indicative of the 
change in the displacement of the first tunable optical element or wherein the 
displacement sensor includes a capacitance sensor coupled to the first tunable optical 
element for measuring the change in the capacitance that depends on the change in the 



• 



Application/Control Number: 09/648,525 



Page 12 



Art Unit: 2872 

displacement of the first tunable optical element. Putnam et at. does teach (see Figure 
2) a first compressing device (50) for axially compressing at least the first tunable 
optical element to tune the first reflective element, responsive to a displacement signal, 
wherein the first reflective element is disposed axially along the first tunable element as 
shown in Figure 1; and a displacement sensor (24), responsive to the compression of 
the first tunable optical element, for providing the displacement signal indicative of the 
change in the displacement of the first tunable optical element as described in column 
5, lines 51-67 and column 6, lines 1-6 or wherein the displacement sensor includes a 
capacitance sensor (72, 74) coupled to the first tunable optical element for measuring 
the change in the capacitance that depends on the change in the displacement of the 
first tunable optical element as described in column 6, lines 1-6. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
utilize the optical structure as taught by Putnam et al. in the optical filter system of Li in 
order to provide feedback control for the tuning of the optical filter. 
1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amah whose telephone number is (703) 
306-0533. The examiner can normally be reached on Monday-Friday from 8:00 am to 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cassandra Spyrou can be reached on (703) 308-1687. The fax phone 
numbers for the organization where this application is assigned is (703) 308-7722. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

ava d1/j 
January 4, 2002 




Cassandra Spyrou 
Supervisory Patent Examiner 
Technology Cantor 2800 



